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A new floristic index, [I/H]rcp, for the estimation of seaweed flora depending on the 
seawater temperature, is proposed. The index is a ratio of [I]to[H]. [I] is the number of 
species including both of species with alternation of isomorphic generations and without 
alternation of generations, and [H] is the number of species including species with 
alternation of heteromorphic generations, for Chlorophyta, Phaeophyta and Rhodophyta. 
This new floristic index, [I/H]rcp, clearly demonstrates the positive relationships with 
seawater temperature which effects the change of seaweed flora. 
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Table 1. Five indices (C/P, L/F, LFD, I/H, [I/H] RCP ) at fourteen sites: Akkeshi (Yainada and Tanaka 1944), Ohotsuku (Kawai 
and Kurogi 1982), Fiidaka (Cltihara 1972), Oshoro (Tokida and Masaki 1959), Aomori (Abe 1958), Ozuchi (Kurogi 
et al. 1979), Ibaraki (Kawabata 1939), Tateyama (Ohba et al. 1988), Misaki (Misaki Rinkai Jikkenjo 1970), Shimoda 
(Chiliara 1967), Wakayama (Yamamoto 1957), Setonaikai (Mukojima Jikkenjo 1963), Tsushima (CMiara and Yoshiza- 
ki 1970), and Ryukyu (Segawa and Komura 1960) in various latitudes and the yearly mean surface seawater tempera¬ 
tures (1965-1978), and the correlation coefficient between five indices at fourteen sites and their yearly mean surface 
seawater temperatures 


1. 14 i ft *© 5 -OOfgKfl 

mmmmt. 


[(C/P, L/F, LFD, I/H, [I/H] rcp ) fc WJitSi&K/S (1965-1978) tM 





C/P 

L/F 

LFD m 

I/H 

[I/H]r CP 



ilJII 

mm 

B# 

BH-IMB 

giPS# 

ifcKfi 

(°C) 

1956 

1976 

1997 

1971 

2011 

1965 - 

1978 


IPi^ (Yamada and Tanaka 1944) 

WUYaW (IWPF • H# 1982) 
BiS (T '-W, 1972) 

UES (Tokida and Masaki 1959) 
itiS (PSTSP 1958) 

#(51 1979) 

OllSi 1939) 

#HRig|L| (Ohba etal. 1988) 

xm (xmmmm 1970 ) 

Tffl (XIW. 1967) 
ftflOjmiSgP (## 1957) 
iiprtril T 1963) 

ItJf (TPE • §«? 1970) 
wmm (SI) 11 • §# 1960) 


0.31 

2.00 

0.22 

0.91 

1.67 

6.50 

0.38 

0.71 

0.57 

0.90 

1.73 

8.50 

0.66 

0.67 

0.50 

1.29 

1.84 

10.00 

0.52 

0.67 

0.88 

1.29 

2.72 

13.00 

0.44 

0.75 

0.88 

1.40 

2.67 

15.00 

0.43 

0.70 

0.80 

1.50 

2.81 

14.50 

0.46 

0.27 

1.11 

1.55 

2.64 

17.00 

0.61 

0.27 

1.33 

2.36 

3.92 

20.00 

0.63 

0.35 

1.32 

2.16 

3.28 

18.50 

0.76 

0.30 

1.29 

2.76 

4.58 

20.00 

0.67 

0.36 

1.36 

4.00 

3.91 

21.50 

0.48 

0.25 

1.30 

2.17 

4.26 

18.00 

0.68 

0.35 

1.36 

2.81 

3.72 

20.00 

1.61 

0.05 

1.52 

6.50 

4.88 

24.50 

0.67 

-0.81 

0.97 

0.82 

0.93 



(Szkig t Wfffiffi fc © 

mmmi 


t fe [10 U ^ 

xcx, m 

mtmmic iism * tc $§gfg k. ft# l tc 

m l v 'i¥«}issc [i/h] rcp xmm- &. [i/h] rcp t 

«, [i] mm, 

iin© d %, o umicmxitix 

Z-TdkXfoK), [H] ttSStS 
2-0(DW-(DttX&Z>. [I/H] 
RCP c. t 

#70#. 

[I/H] rcp tt, MMt Ltc loigseo^ttE 

(2010 ) ©MM1C5IL, ^S^iWcIrICS® 


mmwLvmi 

( 1 ) [l/H] RCP ©#?jjft#¥ mXZ>fctb\z, Llii 

DttttiLT (Yamada and Tanaka 1944, ill# • H 
* 1982, #M 1972, Tokida and Masaki 1959, M 
SP 1958, Ht 0(5# 1979, j I US 1939, Ohba etal. 
1988, HlHSHHp/r 1970, #11 1967, #70 1957, 

faBmmpft 1963 , 1970, *jn-#fcr 

1960), I43°30'N) 

& (giim^i^ij*M 26 °ii'N) reoc/pt, 

L/Ffi, LFD^SMit, I/Hfi, RZf&mtt^ibrc 
[i/H] RCP fi#j046#. xlx, xtibtxxnm 
ffiifckS(1965-1978) (MWSmxy*- (g) 
1978) 



290 




2011 ^ 10 H 



35 

30 

25 

20 

15 

10 

5 

0 


-<e> 


C/P (Mill 1956) 

.. 

L/F (ffiNt 1976) 

-B- 


LFDJtgfe 1997) 

I/H 


I/H ■ iiffl 1971) 


[i/ h] RCP cs#®*' 2oii) 




Fig 1. Five indices (C/P, L/F, LFD, I/H, [I/H] RCP ) at fourteen sites in various latitude and the yearly mean surface sea¬ 
water temperatures (1965-1978). 

m 1. 14 15 OOfglWB (C/P, L/F, LFD, I/H, [I/H] RCP ) L(1965-1978). 


t!7V 

VOMilMWLft (g*«* 2004). 
(2) 14 }®M* 0 ft rS, MnifeJilc, *(J§ % 0 ' $g 
***0, **-7 7 
mmMfr 0tk@W(45 o 51'N 141°94'E) (ill#- 
11* 1982), 0 iS m M * 5. H g W (41°92TSr 

E143°14'E) (=FM 1972), *fJi}®K*0|5^fiK 
(34°20'N 129°17'E) (*M • aW 1970), SfiES® 
A)Si|)c*0#®aA(24 o 27'N 122°59'E) (*jl| • 
§# 1960) C/P fit, 

LFDMMI, I/H fit, [I/H] RCP fi##f3/b#. 

±ai©4i»;fC00t0^i&0*#^ 
SffiifckS, 0#*ftS®i§70rlI0©ffl 

H*&@tB0/c. 


IS3K0#S 

i. n^/iia/rimifeteJcw MjguSKfeusBssffli: 

assn 

b*®a© i4 

c/p m, lfd mm, i/h m, [v 
h] rcp littt, ©**t>sits* 0fgag"\0as 

0iE©ffll!0#*0* (Table 1). 

ffiifckM0 07y c/p 


O.67 0TE©fflli#*0, LFD M/fi# 0.97, I/H 
fit# 0.82, [EH] RCP fi# 0.93 7# <0, ig©IE© 
ffllH§#*0/c. 0*0, L/F ffittli.Offllill#*0 

*. l/f mcD^y/st 075-77g#ffl©0#?£ 
7«, 0 #tctbicmwmmm 0 

0i**o*0#*0:iT0. L/F fit#, iSIBHOi® 

mmm 0 0 *±i#0 #/jj 0 m * 0 n 0 . 

—#, ##i^®?§7j<j{10 [I/H] RC pfi0 0M 
0|S(42 O 33'N 142°80'E)©##iSj 

Sffiifckru 10*7 # [i/h] rcp fi 1.84 7* <9, a 

18 0, W ^ (40°49'N 140°44'E) 15°C 7 2.67, 
T ffl (34°40'N 138°26'E) 20°C 7 4.58, St 

(26°12'N 127°40'E) 24.5°C 7? 4.88 0%oT© 

0 (Table 1). [I/H] rcp 7 % 0 tl * * 1/ tt, 

-gPiMS*MfI* 0 0 0 0 0*0*0*® 
©JSa&tB©EM£fc*f }g»0 0T#/ij*'*0. 

S/c, Table 1 7*0# 0*^1® 14 S«® 

mnmz^T^nLTc&mwLh^i%mmm 

*M£7'077'*0* (Fig.l). C/P IB# 0.31 ~ 
1.61, LFD 0.22 ~ 1.52, I/H fi# 0.90 

~ 6.50, 00T, [I/H] RCP fi# 1.67 —4.88 T*^ 
*0* (Fig.l). *#*0, I/H IB0 [I/H] rcp fitt, 
ffi©®*/ 0 bblx 0 T ifckSlc ft# 0 ©IS 

SWSg#Sffg(c*0T©0. *©00, i/h IB 

#SSI 0 If Sl©®8«*7fii 0 * 0 ©0# 0T, 

[i/H] RCP fi#gM, uss, ii ^##^0 0 t#d, 
* 0 (ft#ft*sV' 0 # * 0 n 0 . 












October 2011 


Journal of Japanese Botany Vol. 86 No. 5 


291 


Table 2. Number of seaweed species and lour indices (C/P, LFD, I/H, [I/H] RCP ) in the narrow areas of four small bays, 
Soya-misaki, Ohotsuku (Kawai and Kurogi 1982), Erimo-misaki, Hidaka (Chihara 1972), Asu, Tsushima (Chihara 
and Yoshizaki 1970), Yonagunijima, Ryukyu (Segawa and Komura 1960) 
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Fig. 2. Relationship between [EH] RCP and the yearly mean surface seawater temperatures at fourteen sites at vari¬ 
ous latitudes in Japan archipelago. 
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